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I am very happy to be here again this year and I thank you for 
changing the schedule to accommodate the conflict of events that made 
it necessary. It gives me great pleasure to sh^re the research 
findings of my colleague, Dr. Kafchy Hirsh-Pasek, and myself with all 
Of you who are working so hard to improve the reading skills of deaf 
people, ■ ^ ■ 

fire ycu aware that as of 31981, 74>c of all the reading programs us^^d f ?i 
in schools of the deaf are basal, "phonics^* programsf (Hasenstab ; 
McKenzie, 1981; Bockmiller & Coley, 198^). This is a/ fact worth 
reflection. The very foundation of these phonics programs rests on 
the skill with which the deaV have the least proficiency -- mapping 
print to sound. Kathy and I ^re continually amazed that any deaf 
person is ever taugfit; to read ' an alphabet ic sound-based tent. While 

much . research in reading of deaf people has focused on all those 

" :.. r ";• \ , ' . , , . ■ ■;. 

skills that the deaf are lacking, wfe have focused our research on 

• ^ ' ■ . ■ ■■■r^": ■'■:{ ■ " ■ ' ^' ■.- ' " ' . ' i ■ V 

deaf individuals who have m^^ and become good 

readers. Our aim is tp determine the strategies thit successful deaf 

readers use to compefnsate for their lack of sound. We believe this 

approach will lead us into a deaper understanding of the reading 

process itself. We believe iwe wil be able -to use our findjings to 

develop and validate instruct that^will help other deaf 

people become better readers. ; <' ' ■'-yr'y^'^^ 



Today I will focus on one strategy that we have found successful deaf 
readers do tend to use, the visual analysis of print into what we 
call morphological units: the analysis of words like JOYFUL into its 
component parts of JOY and FULL, 
The talk will proceed in four main parts s 

(1) First, I will discuss briefly the current status of reading 
process theories and questions raised Jay these theories/ 

(£> Second, I will outline how the informat ion , that has jDeen 
collectecF from deaf readers has t^egun to flesh out these theories and 



to raise more quest ions about vihat goes on in the reading process, / 




(3) Third, I will focus on one aspect of the deaf reading research 



morphological analysis. I will argue that the word ana 
that develop through a visual analysis of print are pr 



liysis ski 1 Is 

J ■ 

edict ive of 



read i ng success. 



< 4 > Four t h , I w i 1 1 po i nt out t he t heor et i ca 1 re 1 e vance of * o ur 



morphological research and the pract icail implicat iovisil ^ this work 



for those who teach reading l;o deaf people. 



Let^me be^in with a discussion of the reading process. How do we read 
a simple sentence such as the one in Table 1? (He bought a beautiful 
new refrigerator. ) By now, you have probably read the sentence and 
comprehended it. There are a number of processes that you used when 
you read the sentence as quickly as you did. You made a visuaT 
analysis of the printed letters. You analyzed the relationships 
between the concepts that were represented. Ond you comprehended the 
individual words. You could not read the^sentence at all if you did 
not grasp the meanings of the individual words. 

Rn enormous amount of research on how people read and comprehend 
individual words has resulted in the conclusion that translating ' 
print into sound is indispensable to learning to^^ead^^^T^ is bad 
news for the deaf. Yet we all know that reading is not just a matter 
of translating print into sound without attention to visual details. 
If we process through sound* alone^ the fol lowing sentence which 

■ 

sounds perfeccally good, should pose no problem for the reader: Chute 
hymn inn the haul. Tf^e fafct that it does pos© a protxem suggests 
thai, we attend to the visual symbols/^ Thus researchers came to posit 
a dual theory of i^eading like the one represented- in T^^le 3. 



sound 

print meaning 

V i s i on -^'"''''''""^''^^ 

Today, most endorse a dual process theory of reading with sound 
translation as a necessary component in learning to read and as an 
auKilliary process in fluent reading. Th© visual route is thought to [ 
be organized around whole visual words (Smith 1971). Hence, this • 
process model offers a theoretical backdrop for the debate between 
whole word anc^ phonic methods of teaching reading. 

While this modeT-iloes bring psychological processing in line with 
educational tradition, there seems to be something missing. Look back 
and reread the sentence ir. Table 1. Do we really sound jur some Words 
and visually memorize others? I doubt it. We can. also realize the 

V . ■ ■ •■ ■ ^ ■ , •■ . . ■ - , . . - ' ,..•■.■,:.■.•...../--■•,-.■,.. 

}-■•'.■ ■ . . : \ . ■. ■ ^ . , ■/■■■■{■■•■■•■■ ■ ■ . 

compleKity of words like beaut if ul and note that it derived from 

I 

two separate units BEAUTY and FUL. This missing link bej-omes apparent 
when we examine the composition of our writing system. fls Chomsky^^ 
1970) and other>'^s haye pointed out, our writ Ihg system or 6 
is not exclusively alphabetic or sound based. Nor is it! fixated on 
wholp, words.' Rather, it contains a -morphological component' that 
encodes linguistically rich words and word parts that "act in 
combination to generate new words. For example, take the oft cited 
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/word pairs TELEGRRPH and TELEGRAPHY. Were our writing system totally 
alphabetic, the latter would be spelled T-E-L--0-G-R-fl-P--H-^Y . Here we 
abandon the alphabetic representation. P^t we also abav^don whole word 
representat ion, for all of you probably attended to the relevant word 
parts TELE and GRAPH and Y that are product ive, visually represented 
units of meaning in our language. That is, you note that TELE appears 
in words like TELEPHONE, TELECOMMUNICATION, etc. * 

Before eHamining how this morphological information might fit into a 
model of the reading process, we need to understand the linguistics 
of the morphology and consider why such a route might prove important 
to the dead reader. Morphology is defined as the study of th^ 
structure of words and the rules that govern their uses. By way of 
exampl^t the ending ER is a very productive one in our language and 
is one that transforms verbs l.ike FARM and TEACH into nouns like 
FARMER and TEACHER. 

There are several types of morphological variables in the language. 
The first division is between INFLECTIONAL and DERIVATIONAL 
morphology. Inflect ional morphology includes; endings like i^G for 
DRIVE into DRIVING or S transforming "The f irl is" into "The girls 
N^re. " Inflectional endings have to do with tense marking or verb 
agreement and all are governed by the syntax of the language. 



Derivational endings, in contrast, are not bound by sentence 
structure. Rather, they trcinsforrn words flhom onw word class into * 
another word class as in eMampleTEOCH/TEfiCHER. ' 

There are twd types of derivational endingsj: word boundary and 
morpheme boundary endings. Word boundary en«/ings are German in origi^n 
and incllude eHawplfcrS 1 iRe those in Table of your handout. Morpheme 
boundary endings tend to be French in drigin* Word "^^undary endings 
do not cause stress changes - nor do they cause resultant spelling 
changes in the base words. Try for example encamp.- encampment, fair 
—fairly. Morpheme boundary items, however often cause shifts in 
pronunciation and/\or in the spel ling of the base .word : relate - 
relative. ^ ' \- \ \ ^ y ' ."-n - ..-.-^ ;< 

The questions that Kathy and I have persued <are: 1 » 

a) In the absence of a sound--based r^oute; do deaf individuals find 
it useful to translate print into another mode'^ 1 

b) Can deaf reade>^s r^in principle - learn to read without! this 
sound-abased translat ion? 

c) Might deaf individuals^ compensate for tf\eir lack of sourld through 
increased sensitivity to the visual* information in the printl . \ 
Perhaps deaf people abstract these cues and make more use of \th^m 
than do readers who can rely on sound/ 



Our research has three P^*;^tss 

1. ..We havq studied whether deat people are sensit ive to the 
morphology in English. . 

£. Do deaf people (or hearing people) use this morphological 
knowledge in the actual process of reading? 

3. Can training in morphological ski 1 Is help improve vocabulary and 

' . -. ' . • , ■ ' . ■ ■ ■ ' ■ ■ " / t> . 

reading? . 

Last year at this meeting, I presented the preliminary results to our 
first quest ionsj Ore, deaf jaeople consciously aware of morphological 
components in English? We studied 17 second generation deaf adults 
and 17 hearing controls matched for reading level. I do not have time 

today to review the three enperiments, but I can report on our major 
r indfngs, 

■/ , / ■• ■ , • ■ ' ^ ^- ■ - ' ■ • ■■■■■ 

First, we have overwhelming evidence that deaf readers are sensitlive 

to the. morphological information represented in the writing system. 

Second, deaf readers seem to be mor^ sensit ive to this knowledge t-han 

are average hearing readers who can default to a sound translat ion. 

Third, word analysis skills, in deaf develop through attention to 

Wisual properties of the writing system. Our readers were not 

translating words into sign language. ' ^ ) ] 

. ^ • ' ' V' . ' \ 

Fourth, deaf readers err on spelling change wqr'ds and do not show ' 

evidence of attention to syllabic or sound based information; Hearing 

subjects are swayed by potent ial^ sound information. 



While U:ja€e results take us a long way towards understanding how the 
desif reader might go from print to meaning, it does not give us the 
relationship between visual analysis and reading competeVice. We know 
people can use this knowl-edge, but we don't know if they do use it. 

■'(3). . '■ • ■ - ■ \ , ■ '■' ■ 

Today I'll report on pi lot data that Kathy and I have just finished 
analyzing that begins to give us some excit ing information in this 
area. I am reporting on a study that attempts to determine if people 
actually do analyze words in on-line reading. Our subjects were 12 
cor)gfenitally deafl second generat ion si^gners with a reading level of 
6.64 on the Stanford. Our hearing controls were 7th ' and 8th graders 
from a public school ' in Philadelphia who were mat che^J for reading 
level- In our data analysis >^e split both groups in half to form high 
and low reading \grdups. The experime.nt was conducted using an fipfile 
He microcomputer akd a cert if ied interpreter was always present. 
Our experiment was a probe experiment and our measure was the speed 
of reaction time to pertain stimuli. Subjects were told that they 
would see 100 sey^tences of th is type : (Table 5) / 



-ment | 
He took the;pigment Vt 



o the 



.payment 



a. paint store 



b. umbrel la 



i^ubjects were told^^^^^^t^ -ment was the target and that jthey were to 
push a button whev)/they found the letters rinent in the sentence. The 
choice of ending Words did not appear on the screen. When subjects 
were ready to pick an/ending they pushed another button and the 



complet ion choice*s appeared alons on the screen. React ion t imes were 
measured at all points, 

' ' ' ' . . ■ ■ ■ " . ■ ' ■• ' . ■ .' ' , ■ ' ■ ' " ■ 

The logic behind the eKperiment led us to enpect that subjects would 
find the ^ment faster in a derived woV^d such as payment because ther^/ 
was a morpheme boundary thsre. expected that it would take longer 
to filid a derivat ional^'^ ending .in a word that was not derived si^ch as 
pigmeiit. If o^ hypothesis is cov^rect, the difference score' which is 
calculated as^controi sentence less test sentence should be positive 

H . ■ ' ■ . ^ ■' ' " ; ■ 

and sigrvificantly greater than zero.^^^^ V zero difference in processing 
pigment and payment ,Uould indicate th^t both are being processed as! 
whole words. ) 

We presented the sentences w^i thou t ending words so that subjects 
would be forced to 

scan for letter patltern rec6gnit ion. We chi^ecked to be sure that 



subjects knew the r^eaningS of/ words that Xwere^^^sdr The sentences ^ 
were presented in random order and ^^e used^^v^riety of endings of 



read for comprehension and not just be abl# to 



different types. Word frecuencies were equated for control items and| 
test items 



fit this time we h'ave analyzed the data ,6f the derived endings, word 
^ > \ ' ' ^ / 

boundary and morptheme boundary. We find \ that subjects are decoippQSing 
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word boundary 4t ems like PRYMENT^ t (U)==1.46, p<. 10, but that they are 
not decomposing me "^pherne boundary items. (SLIDE) . There is a, 
significant fiiffererice in the performance^- of word boundary vs 
Morpheme^ ^boundary itmes overall F ( 1 , 10) =24. 3/jp <. 01 . It appears, that 
deaf subjects store word boundary itsnis/ as base^ word^^^cplus ending (^g* 
PfiYMENT i^s PfiV MENT) but that th^y do not do the sa/ne. with the 
morpheme boundary items- • ^ , \v * ' 

We found that one morpheme bq^undary item was causing particular • 
difficulty/- ever^ for our g;ood readers.. It was the only item that 
went in the l^rong direction; it was thjp ending AGE. On closer - 
J^nspection we realized, tha,t the sourcei of ,the difficulty lay in the 
test words, the only wb^.^ds in ouir expet^iment that 
change. Os we had noticed in the word ianalysis iask^ deaf reaj^« 
were extrem.ely ^is^fj^sitive to spelling clianges* Without the RGE ev^^^ 
we found that ourr high readers showed evidence of word an^^lysis w 
both morpheme and word boundary endings, but that -the lou readers ^ 
shewed analysis yith thp word boundary types only. So jit see;iis that ^ 
deaf readers can engage in visual word a».alysis while reading* They 
do so predominately for t'he produc^^ivev word boundary endings thjat do 
not C5iuse spelling or ^ound change. This K>esult is consr with 
other findings in tHe 1 iterature (Bradldj/, 1973 5 Garrett ^ 1975 5 Fr&^ci 
& Baron, ISfle among othev:iS),. - - ^ 



invojived a spel 1 ing 
kv deaf readers • 



Word analysis can occur while reading for rn^aning and it setems to 
separate the good from the poor readers* When we compare hearing and 
deaf subjects, we find no overall significant differences. We do find 
significant differences between the low hearing and the ^ low deaf on 
w«grd boundary items however. (HLIDE). Note that louT^^f readers 
score significantly higher t (10) =1. 6, P <• 10. ; It^ appears that the 
worpheme boundary words are especially difficult for the low deaf 
v-eaders and we suspect that the diffjlculty hers arises because these 

. , *'■<-•,,.,--.-..■■■-■.■. ■ , ,,■■■«■ .' .. • . . • ■ ■ 

endings so often cause spelling changes in their bases. ^ 

■ " ' ■ ■ .. ■ • ■ ..." ^ " ' ' .. . . *■ ',. . ■ ' ' ' ' ' ' ■ ' ■ ' 

Our results seew to indicate that subjects can analyze morpheme 
structure while reading and. this analysis relates to reading success. 
Further, this ability to analyze morphemes is highly linked to visual 
sensitivity and visual -analysis. -T^ precisely the are In which 

deaf readers — - whose sensitivity to visual information is apparent 
in their spell ing scores ;:rv c^*^ eHcel. 



<4) 

What do we sq^e as the practical implications of our work? The next * 
phase of our research invo^lves designir:] training programs with the 
hope that some pract ical teach inij methods will be preyed successful. 
Since 50>C of the criticisms against current deaf curriculum focus on 
vocabulary (Hasenstab & McKenzie, 1981 ) , our purpose will be to help 
develop methods^that will make deaf students more independent word 
learners. /Fov- every word that a child learns, it is estiniatepl that : 
there are an average of one to three additional related words that 
should also be understandable. Just how many words would depend on 
the child's skill at using context and morphological rules (Nagy & . 
Anderson, 1904) . Anderson & Freebody (1983) have shown that good ^ 
readers in middle grades actively apply morphological rules to help 
figure out ne^' words; Freyd & Baron figai) have shown that better 
readers make use of morphological knowledge in learning new words. ■ 

One of 'the first things that we would consider carefully are the 
words to be introduced . ' o students. Most vocabulary lists are 
cr^nstructed from frequency wjbrd lists. The most frequent word& are , 
usually taught first. However, ' it is trom th^ less frequent words 
that we find derived ''words. Frequency should not be the only 
criterion for creating vocabulary lists. New^ words should probably be 

/ 

introduced as families. In our training studies we intends 



. ■ ■ ■ ■ ^ ■ ■ I. ■ . m ■ 

Reevaluate current vocabulary lists and introduce new words in . 
farni lies. For that end we will ask students ta fpract ice: 

a) exercises in which students identify cojgyaJ^^y^^^ and their 

morphemes. * li;. 

■ • • ■ ■.. 

b) exercises in which students classify the suffjixes as to type i.e. 

inflectional or derivational. r;^^ V 

c) exercises in wfTlch students classify suffixe^A^s to whether' they 
cause\spel ling/sound changes in the base, l.e, -^rvfess vs -ity. 

d) exercises in which students change words from^V'^ne word class to 

VI I 

another, i. e. teach - teacher, nation - national ilV. v I 

e) reading passages using protocols to help focusfvstudents* awareness 
'of how to apply context and morphological rules ta^-figure out the 

meanings of new words. Teacher modeling might also|be of benefit in - 
actual reading in which an unknown word is encounteV^ed. 

'In conclusion, Kathy and I are convinced that' further * work in 
morphological development in deaf students is especially important, 
because this is an area in wKich deaf students may compensate for 
their lack of .sound byv greatjer use of visual analysis. 
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The talk will oroceed in four main partst 



<1) First, I will discuss ^briefly the current status of reading 
process theories and on Questions raised by these theories, 

(£) Second, I will outline how the information that has been 
collected from deaf- readers has begun to flesh out these thBorics and 
to raise more questions about what goes on in^the readinp orocesB. 

<3) Third, I will focus on one aspect of the deaf readivio research - 
morphological analysis. I will argue that the wore analysis skills 
that develoD= through a visual analysis of orint are predictive of 
reading success. 

(4) Fourth, I will point out the theot-etical relevance of our 
morphological research and the practical implications of thi^s work 
for those who teach reading to deaf oeople. 



THE USE OF MORPHOLOBICOL fiNOLYSIS BY SKILLED DERF REPDERS 

HflNDOUT 



Table 1: fin eHamole 

He bought a beautiful new refrigeraVor* 



Table 2s fin enarnple 
CHUTE HYMN INN THE HOUL 



Table 3: ft dual process theory of reading 



Kathy Hirsh-Pasek, Ph^ D, 
Swart hrnore College 
Pamela Freyd, Ph.D. 
The Greenfield School 




Table 43 Sample endings by; tyoe 



inf lect ion 



morpheme boundary word boundary 



I: ing'-- 



al 
le 
age 
" en 



ment 
ster 
er 



xy 

ish 



Table 5: READING TASK Sample Sentence 
yriewt- \ y^' paint store 

He brought the pigment to the_ — — 

payment \ b. umbrella 



Table 6: READING TASK Item Analysis 

hi/lo comparison for word boundary vs morpheme boundary 
d - scores in msec 



word type \ . ' 

word boundary morpheme boundary 

hi (6) X 351 13.5 \ 

s 481 622 

lo (6) 5c 714 -245 

s. 131.4 904 

Table 7: Applications _ . ^ - _ /.._^_ 

1) Reevaluate current vocabulary lists and introduce new words in families. 

2) Practice exercises . in which students identify coroplex words and their morphemes. 

3) Practice exercises in which students classify the suffixes as to type i.e. 
inflectional or derivational. 

4) Practice exercfses in which students classify suffixes as to" whether they cause 
spelling/sound changes in the base. i.e. ness vs ity 

5) Practice exercises in which students change words from one word class to 
another, i.e. teach - teacher; nation - national ^ 

6) Practice with reading passages using protocols tg help focus students 
awareness of how to apply context and morphological rules to figure out the 
meanings of new words. / ^ ;■ ' v,-; 

7) Practice exercises in which the teacher models an a^i-'oach to figure out^e' 
meaning of new words using morphological analysis.' 



Freyd / Hirsh-Pasek 
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